Pulmonary circulation of fetal sheep with lung hyperplasia following tracheal occlusion.
To determine the alteration of blood flow velocity profile in the pulmonary arteries (PAs) of fetal sheep after tracheal occlusion (TO). Doppler ultrasound investigations of the PAs, the pulmonary trunk and the ductus arteriosus were performed weekly in nine ewes (gestational age 92-98 days, term 145 days) with singleton pregnancies after TO (n = 5) and in control fetuses (n = 4). Histological examinations with morphometry of pulmonary arterial vessels and of airways were performed in both groups. In the control group the experiments lasted 38 +/- 6 days (mean +/- SD), and in the TO group 25 +/- 7 days. Relative lung weight was significantly higher in the TO group compared with the control group (14.5 +/- 3.4% and 4.0 +/- 0.5% of body weight). There were no significant differences in the Doppler parameters (pulsatility index, resistance index, the systolic peak, the diastolic minimum, time averaged maximum velocity) between groups. When the Doppler values of PAs in TO and control fetuses were combined, no significant differences between the left and right PA could be detected. The external diameter of peripheral PAs was significantly higher in the TO group as compared to control group (105.7 +/- 2.5 microm vs. 96.9 +/- 1.3 microm). We found a threefold increase of fetal lung volume after TO without significant changes of blood flow velocity profiles in the PAs of fetal sheep.